APR-23-04 10:26 



FROM-CROMPTON SEAGER TUFTE LLC 



T-699 P. 29/67 F-595 



Appendix A: 

Unisys Enterprise NT Sizer 
Description and User Guide 
Version 2.80 



EXHIBIT 



I 3 



PAGE 29/67 ' RCVD AT 4/23/20M 12:17:45 PNI [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/1 ' DNIS:8729306 ' CSID: * DURATION (mm-ss):17-20 



APR-23-04 10 :Z7 FROM-CROMPTON SEACER TUFTE LLC T-699 P. 30/57 F-595 



Unisys 

NT Performance Services 



Unisys Enterprise NT 
Description & User Guide 
Version 2.80 



System Analysis, Modeling, and Measurement 

Unisys Corporation 
Rosevilie, MN 



PAGE 30/67 * RCVD AT 4/23/2004 12:17:45 PM [Eastern Daylight Time) * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 " CSID: * DURATION (mm-ss):17-20 



APR-23-04 10:27 FROM-CROMPTON SEACER TUFTE LLC T-699 P. 31/67 F-595 



IrJornui:*:. a. lUxS : uflun: u »±j« W change w.-Ju>ui r.ot.ce No pun or it* document atty be w?,odu«d or 
thrummed many tbrm or by any mean,, election* or ovrhuucal, for any purpose. wiilum the e*pr*i9 wnti=» 
peiiTUSSion uf Unisys Corporation. 

Unisys ts a revered traaema.k ofUrusy* Corporitwn. Microsoft ana Wmdo^ NT sic e«ner undcmarkj or 
registered trademarks •* Microsoft Corporation Oracle i* a r«g.*ttd trademark or On*!* Corporate Intel » a 
registered trademark, or Intel AU other brand dmw and proouei names are tfoifrfrkdoed to be service ranks, 
trademarks, or registered trademarks of ties respective bowers. 

Copyright Jmsys Corporation, All rights reserved 



PAGE 31/67 * RCVD AT 4^3/2004 12:17:45 PM [Eastern Daylight Time]* SVR:USPT0-EFXRF-1f1 * DNIS:8729306 * CSID: * DURATION (mm^s):17-20 



I SEAGE 



APR-23-04 10:27 FROM-CROMPTON SEAGER TUFTE LLC ^ T-699 P. 32/67 F- 



Coutem* 



Tabic of Contents 
1. INTRODUCTION. 



2. NT S1Z£R FEATURES. 

7 

2 1 COMPtJUl'OR .. ... ... ... 7 

2.2 SlZF.PREOtttNEDWORW.u.\DS .... " " "" * ? 

2o Sot User DtfLShO workloads - g 

2 4 Ma*s Storage Sizikc Only .... 



USER GUIDE. 



4 1 Selects . 

4 2 Insert 

4.3 Update 

4 a Delete... 



5. METHODOLOGY. 



5 ] TPC-C WORKLOADS 

5.2 OlTp User Defined workloads.. 



.8 



10 
10 
20 



3 1 The Sizer Menu ... 

3 2 U*}$G THE Comparator - - 

3.2.1 TPC-C Comparator * ~ 

3.2.2 TfC-D Cotnparaiot . . .... 5 

3 3 Mass StoRaCE Sizing .... 

3 3 1 Esnmai< Cuicxtlunoii ••• 

3.3 2 Detailed CatcitlutiOn ■ 

3 4 USL\CTIl£NTSlZER 

3.4 1 TPC-C Workloutl* . 

3 42 Vxr Defined ' Workload* 

342 1 Previous vs New Spring — - * ^ 

3.4.2.2 Har4wart SdtfCiiOn. -■ ^ 4 

3.4.2.3 £ 5wn«tc Mass Storage Requirements ~ 4 

34 2 4 Define OLTP Application &it4 Workload - 

3 4.2 4.1 Workload Definition Process . — 

3.4.2.4.2 Composition of OLTP Transaction 

J.4.2.5 EUcnauie Configuration Requirements.. •• 

34 2 6 Saving Results 

3 4.2.6. J Work*Ueci Results: M*sii Storage SiZuig. 

3.4.2.6.2 Worksheet Result* OLTP Inpui - WorUoaJ . 

3.4 2 6 3 ResulisWorkslnrcl OLTP Input -Trwsictiojis 

3.4.2.6 4 Results Worksheet OLTP S^ing Results - 

3 4 2 6.5 Results Worksheet OLTP CPU Lop4 

3 4 2 6 6 Results WorUheei: Cornrn Load - 

3 4 2 67 Results Worksheet. Capacities - CPU - 

. MEASUREMENT BASIS FOR USER DEFLNED WORKLOADS - 36 



14 

17 
20 
20 
22 

77 



.25 
.26 
27 



29 
32 
32 
33 
34 
35 
30 



.36 
39 
39 

.40 

.40 

.40 
40 



NT Performance Services 



tfrtiiy* Corporation Copyright 



PAGE 32/67 ' RCVD AT 4/2312004 12:17:45 PM [Eastern Daylight Time] ' SVRUSPTO-EFXRMH 1 DNIS:8729306 * CSID: * DURATION (mm-ss):17-20 



APR-23-04 10:27 FROW-CROMPTON SEACER TUFTE LLC ^ T-699 P. 33/67 F- 



kppendjx A Unisys Enterprise NT Sizer Description and User Guide a-7 



1. introduction 

rtxc Umsys Enterprise NT S*2*r pr^wues system couf^uiauvm recornrnendiiuons for \Vm4aws NT Datable 
*a ver systems, b»~d on customer wu*loaa requireruems for applications rimain» national dat-bate- 
manual systems (DBMS) in a chem/server computes environment. Tfte S*er * a Window, application out 
runs warm, a Microsoft Excel appucat.on Same work Within ilw framework, the Stfer was designed to olicr a 
u*er friendly interface to accomplish complex tasks 

This document describe* ihc NT Sacr m the following manner. 

• lis current capabilities are surnmartfed, 

• A user guide is proviaea, 

• The methodology behind the Sizer is described. 

2. NT Sizer Features 

The sizer l> 3 W jidowz application that iuu as a Microsoft Excel *dd-m The si*er requuvs the Excel 97 version 
to run The s*er was developed on 4 system using a 17" monitor wuh 1024 x 768 resolution *nd small low; 
although the sizcr has been tested with smaller monitors and C oarw resolution and font settings, u u possible inai 
some dialogs may not be »s easy xo use m these cases 

This loul „ intended tor use by analysts who will assist customers in selcctinft an NT system configuration that will 
meet the customers' DBMS application and workload needs Thu*, u is designed to mteiact miu the user 10 delme 
the *a*hu*, the application, the application workload and growth The current version ot the S*cr has the 
following features 

2.1 Comparator 

The TPC Comparator calculates ratios of performance and price/performance for published niulti-vwndor 
Transaction Processor Councd Benchmark C (TPC-C) *nd Transaction Proofing. Council Benchmaik D (7PC- 
D) measurements. The cases cov cr tl*e UNIX and Window NT 4 U operate* systv-ms, .s well a, several cuilerem 
relational database management systems 

Trte data used by the Comparator s» fust downloaded tromthe IPC WEB sue hu iV . yw* Lf>> and then 
processed to provide a user friendly utferfcee to make quick companions of perk»rniaoce and pnce/periormancc. 

2.2 Size Pre-defined Workloads 

The Unisys Enterprise NT Sizer estimates system configuration requirements for Online Transaction Processing^ 
(OLTP) applications and workloads. These workloads may be pre-defined or user dejincd. Included in the set oi 
pre-defined workloads is the TPC-C benchmark Other Specific, pre-defined applications will be included m rulure 
releases Of the Sizer 

2.3 Size User Defined Workloads 

The Suer also allows the user to define applications and workloads according to the business case of the potential 
customer The data gathered v* the various dialogs for an OLTP system consists of. 

• Size of the database and its various indexes 

• A definition of the composition of each transaction in the application, e g . number o f SQL inserts, deletes, 
updates, and selects 

■ The expected transaction rate, measured in transactions per second (TPS), by transaction 

• The processor, network interface card, and mass storage device utilization requirements 
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r.-^rn :'^> ^ta the rutiowini 5ysu»m >i2uia i*ubrmauor. t.tn be cscimaieJ. 

• Processor requirement, and expected pro<;c»or utilization 

• Mernoiy tequircnwnl 

• Mas* Storage requirement 
» Number of users supported 

• Network Interface Card requirement and expected uttli2^hOft 

Currently, estates arc avafebfc for applications using the SQL Server 6 5, SQL Server 7.U, and Oracle 8 04 
DBMS. The systems supported arc the XR/6 and QS/2 Enterprise systems 

Estimates gwn by the saci are from the point of view of die NT Server only. Client configuration estimates are 
currently beyond the scope of this tool 

2A Mass Storage Sizing Only 

This feature, which is already incorporated mio the process of system sizing tor a user defined workload, allows the 
user to address mass storage requirements only Two types oisizmg are available Tf the user hai a very vague 
notion of the database definition, a rough estimation capably is provideo, and is based on the input of only 
parameters If the user has more specific information about each tabled s*e and the characteristic* o! us indexes, 
then a more detaued mass storage requirement estimation capability & available In either case dialog* are 
provided to change some parameter Settings which will be more suitable to the user's requirements 

3. User Guide 

The NT Si2er installation diskette contains a single scli-cxtraciing z iP file. To unzip, dimply double-click on the 
file (NTSi*er_280.exe) m Windows Explorer. A WmZip dialog box will appear, askin* you to enter the path 
name where you would like the NT Sizer files placed- After entering the path name, click the Unzip button. 
When the unzip process is complete, a message box indicating that three files were unapped will be displayed. 
Cock OK. then click CW> on the WinZip dialog box. The NT Sizer installation is now complete. 

Five files are required to run the NT Sizer. One is basically an executable which runs under the Excei framework. 
The other two support me functionality of the Stter More specifically, th*» files are the following' 

• NTSizer_280.xU, an Excel 3dd-in file which contains the menu item*, procedures and database required to 
perform a sizing, 

. Three templates wruch contain prcformattcd worksheets used by the Sj^r to store information irot he user: 

- UserBkxii 

- Mas* Storage Estimate.xJt 

- Mass Storage Estimate Detailed.xlt 

• Lk*.xk, a password-protected workbook containing access information for the Sizer. 

All five files must reside in the same directory. 
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To sua ite S^cr. Joubk-cU* on i!» file, XTS.wr_280*b. from WL-ido w* Expire or ■ E*c«I 

op.n :sw Hie usag the File Open daUg dcx. Trv fir* cm* ,™ use th, Saer. you will 0* mllo win* 



agreement 



This line* 3 S r«(nem w.il app*»r only Accepting U* aa«enw« ^mpleus mc icnallaiiou 

Declining causes the Saw to unload 



UNISYS Enteij»i*£ Seivc* NT Sew EHfj USER Luxnxti 



. PND-USER UCENSe-AGfiEElaeNTf OP UNISYS' Entfiptisfr Server rjt Sizsr SOFTWARE . 

Tn« UNISYS £Wusor ueewa Agrasmem reiXAl .s a frgw agreement row m> ana. user wdONBTS 
Corpor^ron i« iiW Ewerpr.se St«rNI Sizer. rfiicb ncNet computer saft^re. assorts J m<4«. *»«M 
m^rw«: and -omrne- or electric d 0 v«meni«.or. ("NT ?jtfO By .'"**ftn». «R,.ng or otMAM» uS*,g .r£ . 
ntaZER. xou.iarM.to.-pe poJnd b, iw wms of,jt«? EUlA it>Q«do.r«w agree w the term* of thi? EULf\ 
hoimtfsiforuseifteAlT StfER. ' \ ' • '. '" ' ' 

rJTSEER.liCENSE . - ' ; . " •. • .. 

ThehTSlZER is pr«sc.tad fyr copynsm I*** SW> ^eMaKan^.copyhgMiraaiiss. a? wall «s «r#r intellect^ 
Rrppetiy laws.aniJ jFjsifias.'. .. '•. 

fay may instil aW utWrna eopj Pt W fMT SiZER on » W rornpujar. Yqu ma, not raver** ™9'0«'. ^ . 
d^fyfe dTsassemhle. Htwftr. * : W*IM«T.$liER UNISYS may terminate This EULA ,f ,ag 

. fait lacompty wih ils terms »(« eondiltarra 



. UtSftffi TO Tr* WHS Q> Tn« liCENSfi ,. 1 .'. 'tOO^TACftgT OTlieTWSOPTrnntCEnSg j 



E^h iiroc the Saer starts, a mwssase pox appears and proves the foUowmg miormation 
. Brief mammary of 11* Sizer's functionality, the SiZer contains primarily two tools. tM Enterprise s *™* r A 1 
Si«r for W.ndow, NT Application,, and the IPC Comparator. The Enterprise NT S>2er esiunaies system 
configuration requiremeras based on ths database *ia* and transaction workload, T lie Comparator calculates 
ratios of publish^ TPC-C and TPC-D results across several vendors, operating systems, and relational 
database systems. 

• Navigate through the sizer's functionality via ihe menu bars special!, created for use with the si2er 
- The Saer's expiration dale The Sizcr's Help n*rw bar directs you to conweu so ihat the baer s status can 
be upgraded. 

Click OK to close the message box. 

Wnen the Sucr * opened, a copy of the *orkbooic template UscrBlcxlt » lo.ded as UserBkn.xl* where it* v.Iue of 
n » dynamically assigned by the Escel program. Tnis workbook a«s as a storage area tor system s^g resulb and 
inpui data wbxr. the warns of the uiformalion to th* workbook a controlled by the b«r. One may vtew how the 
oata U stored by c^-uiuig me macro ibai comes wdh Useibk.xls, MakcAllShect^Vt.Uble. Tlus is done by 
Man TuoU, Macro*. Note mat Uierblw xls coruams several worksheets. The meanuig and us«= of these 
worKsneets wUl be di>:u^J law 
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3,7 The Sizer Menu 

The 3i2v-r 19 operand b> mating scions i^mea.h of ih* three menu w pi.o to *Ucl to the Exvcl ™^r 
Saer Menu, Workload, and Sizer H.lp N\rf* thsi *u oincr Excel toorinhty » *ui ava^ble Primary > j2 cr 
function* Uty i> j^uaiea via The Sizer Menu. 
Selecting the Siz*r Menu gives the following options 

• Comparator 

- TPCC Comparator 

- TPCD Comparator 

• OI.TP System Sizing 

- TPCC Workload 

- Us«r Defined Workload 

• Mass Storage Sizing 

• Cloie Sizer 

• Exii Excel 

Selects Cluse Sizer w,U cause the uw add-ui to unload fiom memory and the saer menu to be remold 
ScUxlins Exit £xc=l i> the same as selecting File, Exit 

The remaps subsections describe the capabilities assorted wnh me Comparer, OLTP System Sizing, and 
\fass Stor4gL- Sizing features. 

3.2 l/s/7?g the Comparator 

The TPC Comparator calculates ratios of performance and ^performance for public muhi-vendor TPC-C 
and TPC-D measuremcnti. The cases cover the UNIX and Windows NT 4.0 Operating Systems, as well as several 
diiTcrcni relational database management systems 

The data used by the Comparator is first downloaded from the TPC WEB site uy.n- ,^. P co., and men 
processed to provide a user friendly interface to nvucr qu»cK comparisons of performance and pr^e/per romance 
We also note that all of the ratings published at the TPC Site arc based on 100% processor uiibum 

Two tools arc used to make comparisons One is a comparison of <pnncs for the TPC-C benchmark, and the other, 
TPC-D benchmark. 

3.2.1 TPC-C Comparator 

To stan the TPC-C Comparator, select Comparator , TPCC Comparator from the Sizer Menu. A dialog box, 
like uie one odour, will be displayed wtere you can choose a number of values for a basdu* and target system. 
The Comparator *ill then calculate the ratio of tpmC's (transactions per minute) and 5» / ipmC (price per iprnC) ol 
the target system to the baseline system 
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Daiabo^e Software 



| AOerx- ✓ AlCGS l900CP*O* C'S 

T^rg^l System 

Wrtlov* NT.4 0 



2Ut) 



i:c?2 



28 



"3- 



Paulas SoKffotw - 

r oi«cje 3>* row 



System 



Uni&tfs ' Aau^Atd QS/2 Sftrvrr 



*J0 



p Tvgpi » PftSefijw Ratios "^"7" 
iprpC 1 &4 



The two standard metrics used for comparer, for the TPC-C benchmark arc tprnC and S/tpmC tprnC stand* for 
trarwactiors-per-rninuie-C, n is a impure of -busutess throughput- ai* represents The number ot orders pioMNd 
per mmule. f.ve different transaction types ate used to stnndate the business activity of process** an order. New- 
Order, Payment. Order-Sutus, Delivery, Stock-Level ipmC is the number of New Order transactions processed 
p*r minute. New Order nnuctua account tor approximately 45% of the total TPC-C transaction workload- 
More information on TPC-C can be found on boin the Performance Lao and TPC WEB sites [S.s J 

To run the TPC-C Comparator dialog, first select itie characteristics of the basehne system, «, the system to 
which you voni to compare performance, ihe &* -iw •» ihw of the Opurar.ng System, with th* choices bemg 
Unrt or W.ndows NT 4.U or Other The Other cho^e includes, for cample, the IBM AS/400 Operating 
Sclera The Second cho.ee » itea of the Datable Software, where the follows rclattonal database management 
systems (RDBMS) are amiable DB2, Informix, Oracle 7.3 and 8.0. SQL Server 65 and I 7.09, ^ybase, or 
Other. The Other choice includes propnetary RDBMS" Once the operating system and RDBMS have been 
selected, a drop down list then shows wnich systems were tested and results subsequently published with the I re- 
C benchmark measurement. Eacn line on the drop down M &ives a summary system description plus the value ot 
the New-Order rate (ipmC) and the corresponding price/performance estimate for the system measured I the 
operating system and RDBMS choices are such that no values are available (c.& . SQL server 6 5 on Una;, u* 
drop-down list wdl show None 

The companion complete* by reputing the above process for the luT&l System When Mi* a done, the ratios of 
tpmC and S/tpmC are shown ax the boitotnof the oualog. 

We nu»e also ihat the Comparator responds m a dynamic manner xo each change or choice by the u*=r. Thus, no 
•Ve-calcoJatioa 0 request u requirea by the user tur each cliange made by trie user 
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It :h* o^mpie above, TPC-C value for in, Uo^ .M^, Q* 2 *™ ^^^-^^ 400 

InciX -c- p^-c*«r- i» ™e :o i:mI ^'aa A-«r syjicm. eonli/umJ * t :n tout ZMMHz Pvniium Pro 



3.2.2 TPC-D Comparator 

To start the TPC-D Comparator, *tea Comparer . TPCD Cumparnor tta the Si«r Menu. A-dalo« . box, 
L tne one sho.n b*i£ wUl be diSpiaye* you can choose a number * *^ « ■ ^ ^ ^ s , 
sy*«m. The Comparator wUl then calculi ihe rauo ofQppD's [power metric), QihD (throughput metric), an* > 
QphD (prwe/perfermance metric) of the target system to tee fcaseline system. 



. Baseline System •.. 



'r o^i? 7 " • _ r sou s**i 7 e 



r ton** 



I HP ^ NcLServar U* 8QQ0 



I 1585 519 



' pandas*? pf(T»*r« ' ' 



513 



13 



I iSfal 530 357 



"5T 



PcsRt*u* II Xoa» 400 1 



- Targe* io Bfls^hoo Rattos — ^ 










Price/Pert -.K| 



The power memc, denoted OppiVuSi/y . tf oKuUtnl as «* product of.be icbnvt database s,ze and the 

of the geomeirtc mean ol the ttromg u«rv>U Tte revive database size is the scale ftctor u*d to determine tt« 

popubfaon of e*cb table m the database. For example, a scale fcctor of 1 y.el4s about 1 GB of raw dau. «c. Tito. 



c>m>iv,s^ - 3600 • SF / [ (Qi * - - - * Q*») * UF. * ^ r 1 



Q, « Etapsca time to run query iwithma single query stream 
UFi *■ Eiapsea ciaie to ran up4ate function 1 
UFj = Eiapsed time to run update llmcuon 2 
SF - Scaling Factor 
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Ebp>ed ^ 3 rc in 5eco„as The urtts of me power mem; ^ queries per hour ums Uie sc^le itaor. thus tfe 
3600 multiplier 

The throughput metric, denoted ^iiSJ-w S;/^ i* Gleamed us tt* ratio of the number of qucr«9 executed to the 
length of the measurement interval, i e , 

Oil,!,r t : w . (no of query stream.) * 1? * 3600 * SF , (Length of measurement interval) 

Length of measurement interval is m seconds. The uau» of the throughput metric *re quer* > per hour tunes the 
scale factor 

The prc^tunrrae metric, denoted as <Qnt,lh^, U afcutawa as u» ratio of in* Lotal system price to ihe 
composite query per hour rating which a tiu geometric mean of U&illiLh^ and iAliili^i. i-*-. 

N Upiul'i/S./e = (total system prtcc) / (iiflpP"-'^ * t»liO*f>i^> A ( W) 

The amis of the price/performance metric are dollars per (queries per hour limes the scale factor). 

The operation of the: TPC-D Comparator » identical to thai of the TPC-C Comparator. Of course the exceptions 
are »n the specific results In tru* case *c obtain the xaiios of the po*er metrics, the woughput .wine, and the 
pnee/pertbrtnance metric. 

In the example shown above, TPOD vaju« for Die Unisys Aquania QS/2 system, configured wuh four (4) 4U0 Mhz 
Intel Xeon processors is compared To that of an HP system, configured with four (4) 400MHz Intel X*on 
.processors, configuration*. The QppD andQthD ration show thai the Unisys system is within 2Vo or the HP system, 
however, the Uniys system costs approximately 30% less. 

3.3 Mass Storage Sizing 

A user may wish to determine only mass storage capacity requirements initially. This capability is provided via the 
Mass Storage Sizer feature 

The calculations of mass storage requirements for databases are based on an analysis of the table and oidex 
structures for each of trie DBMS supported by the sacr The estimates of fdt size requirements to support the*? 
databases are based on both recommendations from the DBMS vendors as well as experience in the field. 

To estimate mass storage requirements select Mas* Storage Sizing trom the Steer Menu. Toe dialog shown 
btrjow is then displayed. 



Mew Sizirtg 



; Select source o) mpul'4M *• " ' 
C" ftom a putvipu* sizing • 

f Q* 1 Cared | : 
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The u«r select* ^ther in* „ a new ma,; «m S or ttuS a a carry of a that was prevW.y 

save J to - v\ urXb^ok. 

Itihc «*r *k:t S Frvm a previa >,*n S . *> *P»« " and ,te " n 'Tw^h^Smuu hav. 

con.*™* the result* of, pwvous **A 9 Note U»t the wo rKS h~U» u; in* pr^ousry ratt ' 1 taVe 

the forma. >s ether af ite two templates Mai. St,>n,ge E*mai«.ih or Mai, Won.ft« ^«'™» 
t>en«led.Mr. Upon select** me fuc. UK appropwi* »» «• mod.iy me ex.stmg orn^ deraui.ofl. 

and mate subsequent estimates 

IfUtt user »k* u .Nov, me folk,w«g d*»g. tor Mm. Storage R^u.remenl Ca»cul»t.«ns prompt > II* 
user to indca.e to. *r wteh DBMS the s*ng esurmtes be rn.de second, me t^. ;^^»- d 
on The avadabiucy of mlorma.ton about the The Saer currently .uppom otunanon of mass «V 

rcquoenem* for SQL Server 6 5. SQL Serv.r 7 0 =** Oracle 8 04 debases. Also, estates of m»,S storage 
requirements can be made, based on two lewis of customer knowledge of the database, i e., 

• Estimate Liule is known about the database 

• Detailed: Aggregate sties of rows and indexes arc avaUable by table 



; fa* Mass Stoiaije Hequirtrinertt Calculations 



cancel 



Click Continue 10 proceed to the next duiog window In the fbUowmft wo sector* the dialog* ^ 

of calculations. Estimate and DeuiUU, arc described. The example database used is based on the Pubs Database 

that ships with SQL Server. The examples used are for the SQL Server 6 5 DBMb 

3.3 1 Estimate Calculation 

The «nmai<4 case ,s based on the user providing su items of ^formation, shown m the followmg table 



Input Item 


Description 


Number of Tables 


Total number of tables in the database 


Total Amount of Data, GB 


1 otai cstunaicU si2e of the raw database, 411 gigabytes 


Average Number of Coiumns/Kow 


The average number of columns per row tor all tables in the database 


Average Row Size, Bytes 


The average size of a row in a database table, expressed in byres 


Percent Variable Length Columns 


The percentage of columns for all tables that are variable in length, 
c£ varchar Defaults to 15% 


Average Sizl- of Var. Length Columns 
per Table, Byte* 


The aggregate number of bytes for all variable length columns in a 
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Th<r diilo^ u^-i w thv estimates l> ohown brlow 



D debase $het (Estimated) - SQL Seiv^i 6.5 



Niumper of Tables : , 
Tac^J Amount of para IG0) 
Avera<j* Nufftfc#? of Calumns/Rov^ 

• Pe/cent v^^We Lenqcn CoMw ' . 
Average Si?« of *arrable Length Cakflips Per 



System Tables \ 

• ' L09 pie. " . 



TotatRpqureinentC<*) 



cup 

10*07 
7.1? 



u 



20.7 



r 



5.8 



81 



J 23~ 
f 60 



(Default; 10) 



(Default; IS%) 



, Mate Ektmatp 



OK 



Cancet 



Parameter ' 



After having entered the six parameters characterizing the database, the truss storage requirement estimate is nude 
ana aisplayea via a click ofihc Mak* Estimate burton We note that tne size 01 the page file is not included m 
these estimates This is because the pagefilc sae is 3 /Unction or the memory size rcqu^emem which is a function 
of the application load and CPU rcquiren*ni. 

Selecting OK or Cancel causes the form to be unloaded. Selecting OK gives the user the choice of saving this 
information to a workbook having the same format as the template Ma** Storage f^timatcaU For a subsequent 
mass storage sizing, this same workbook can be loaded, the information contained m it is loaded into the sizer 
database and corresponding form. Note also that selecting OK Keeps the si2ing information m the sizer database 
so that in a subsequent sizing, during the same sizer session, this information is loaded into the form Selecting 
Cancel causes tne sizing information to be cleared 

lu order to use the few parameters listed above to make me mass storage requirement estimates, certain additional 
assumptions are required in the areas of indexing and other space requirements The indexing assumption* arc 
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based on e* P er,encc* in the 1*14 v*h various etenc oaittar* The space aiSumpuons when u*ng eta : SQL Server 
DBMS x-e wsei or. Mx- JV ,olt •* rwoinnwAto** for sQI. Server A 5 aw WinA.*, NT 4.0 fhe >pac* 
•.,>>«rnpuun< wt*» using tlx- Oracle DBMS aw based on Oracle rccomniemiuuMit as ,«U as Um»> e*p«nence 
witu itJ proprtetaiy RDBMS. 

A datot a provided to show on only the default parameters value,, bat also to allow the user to chauae the values 
u. whatever may be more applicable i„ the applies t*^ centred Tin* a^log. whid, .s a«,->«a va the 
Parameter* button, is sno*n below Note itat the rightmost column contains values that can be moditieO Ab*. 
the user can easUy revert u> trie deftult valu« v* we Use Default* button, f uritjer iniormauon on parameters 4, 
given via the Comments bunon. 



; PatwiWK Used to C^jcylciting M^s Suif^^ Requirement 
P^ameter ? used in fcoWi E tti^M and Octafted Q**& 

. log ffc POT «tfaf torro«ied datafcra*e.s?ze, ifw^MJiro^wi^^ • ; 
" Terppcif Sp*f«; fw cent $ t«fP*tc*d cty*t>«*f9 see, trri:Wtns 

Pei cent powtft in oate&ase 
PageWd space; per .eerit of .roerrioiy size'/ 



DeteuH 




. New; 




20*8 






P 


.95 


-as-.' 


t S3 


• 35 


25 






3 ' 


... 35 


... 


1 ». 


X' 


• V 






• 63 


01 




| 01 


GB 


25 . 


25' 


| 25 




iio 


IIP 


| no 





'Vkvbii^ Wife? ^•>WH^C^^«^«3 f **ew* per labfe ' v ' . 

. Average number. o» Fwed length fjekfe p« norr^w** i"*** 
Niffnp^r cl V***bfe kwhfc*fr pw non-cMertd 
A v $r*g$ number ctfctate'inite*^ per tabte -.. 

. Nvflbfer of variable fcnsfh fieldiper cfcawr fruje* 





'Current 




. * 3 , 


• 0.3 




ii : 


• M 




0 


;. - 0 


To"" 




: V- 




• 1.3' 1 


1-3 


. 1 13 


0 


0 


1 o 



. Comments 



TJ W above dialog has the same appearance for each «er supported DBMS The s« ot default value, for SQL 
Server 6.5 ;«id SQL Server 7 0 ,s the same with the exception of the psse *«e which * not modrtabk (2048 for 
SQL Server 6 5 vs 8192 for SQL Server 7.0) For Oracle, the parameters are as snown m th* corresponding, 
following dulog Note tnai Oracle's uidexvs usuig a B-free always have » leaf page level. Consequently. Oracle 
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&.« not fcivc an squiwtau -cU.«er" to*, as defined for SQL Server AJduo tally, nore itoi me **t supporxs 
only «e e«a««« for maens ctora«er*a v* B-Tr~ aljor.iKm, Thus, .he ^ahu* of ^ requ^nwnh k r 
of Oracle's "clusicrea tables anJ uidcwV and "hasn .ndc*^" arc hot supported by tt* n»r. 



Estimate Assumption:; l^i Oiacle 0,UX 



Parameters Used in Calculating Mass Storage Requirement 



P^r^mcteit u*od In bgth E*iiro?te4 awiPetaiM paw 

DB_BtoclvSfl9 0 4095. $1 92j 

100 ; PCTFREE* = 

Log Fte Space i3edQ.tog);. p« CM of ioimaiie44irt^ fncMlnq " 

OS and application. 9oft*vaie. BB t 
System. <iatalw©y(^siem<apietp«w^L QB 
Per Cen4 grewih in Ooiapqse 

INlTflANSJ) ■ ' 
(NlTBANSjk " " " * -.; . \ ■ 

Assumption* gxed only in Estimated 

Average number q} iniasxps pet table' ; x . ■ 

Numbet of Fi^(} Length fi^cfif per irwteff 




'Cancel 



Detect 



Comment 



3.3 2 Detailed Calculation 

The Detailed cas, « ba*d on Ihe user provide uifomwion about the of the ro* S * cacti table and index in 
ihc database as *eQ as the amount of space thai should be made avadabie for new rows or upoatmg rows Tito 
information includes the following. 
* For each tabic 

- Number of fixed si2e cotumns 

- Total fixed bytes per row 

- Number of varchar columns 
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- Tuiat v2rvh.1T bytes per row 

- Number of rows 

- FJi Factor (SQL Server) or 100 - PC I'FREE (.Oracle) 
♦ For each index ;or clustered ante* for SQL Server cm) 

- Number otTixed si*c index culumns 

- Total fixed bytc> of index columns per row 

- Number of varcnar index columns 

- Total varchar byies of index columns per row 

- Fill Facior (SQL Server) or 100 - PCTfftEE (Oracle) 

The dialog used to provide tins data io perform the calculations is shown belo * If the : had 
sizing and a previous, dctaded had beea completed during it* same si2er session, or. if the W^riwd 
Prcviuu* Siwng and loaded a workbook with detailed *zng results, men ihc dialog would be loaded with the 
description of the database as is sho*n below Otherwise, the form would be empty. 



D*(»b4*c Siic* (Otftdjlcd) - SQL 



~3i r 



■| — f — r— i — r - r 



nb» r*w . jfrifaa Nam* . tewd Type? . 



Hp " .-lift 



No. 



cn<jiqyce wiftjd 
eraptayee PJM 

,Gb* 

fit* 

pMfcuntG 
oubbsrtei; 



AM 



"53^ s 

DusupcO into* 1 
Dm 4 



InCjCn 

Daw 
Daw 



31 

11 

0 

15 

35 

3 

1 

4 

4 

£ 



120 


"95 


23.aX.0DQ 


0 


95 




£0 


95 




40 


9$ 


3.000.000 


SO 


96 


43.Goo.aoa 


0 


96 




50 


95 




50 


95 


14 000 000 


0 


95 




305 


95 


8000.COO 


0 


35 




HQ 


95 


3.0QQQ0O 



2.555.55S 
22.032 

se*8io 

111 112 
2.1S0.0GO 
lS.l€6 
1 544.541 
600 000 
1,353 
2,000.000 
9.571 
500 000 



5.23378 

4*12 

1.9738E 
227 56 
4.403 2U 
3211 
3.163Z2 
1.024 00 

3 79 

4 0% 00 
i9 60 
1.024 00 



Per 



(Tan— dpp«*?w« Srp « ih*S,wr«g*Sf»P* cp^^^2 PypWF 



. pip* S*qm9* fj#q*n«wntW &p - - * 

• Sef*c**Sw5pflcw- " * v **** 
TP31 

fro^n ■ .' 1U31. . 
7oWRe44«ff«ncjWi .7740 



All input and modrflcat.ons are made in the upper te*t boxes and upper buttons oi the form The u ei J** se ecc, 
trie type of emr> from the Record Type drop down, as shown in me next dudog Dau is selected it the user * 
S o*g7o add the characteristics for a able. Similarly, Clustered Index or Index is selected if ihe user » going to 
describe ttie characteristics for an index of a previously defined table. 
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*3r 



■| — i — i — i i T 



When » Record T,p* fekefaon nas been malt. UW «« *>xei uad the Add Record button arc «iabied, a> »ho*i. 
ui the next The usei ihen supphes uu mfonntwai * each text box Once me data has be.n 

cUCKing the Add Record buooa w>U an* Uus ernry w be added to the Id box and the apptopnaic calculations w 
be nude. 

Note that when there are more than or* ubfc defined, the T»W* Nam* textbox becomes a drop down corabo box 
listing all of the table* This j> usbJuI when adding <»n uidex to a table. 



O-itcbove Size* lOclailcd) 



Record T^*?-: 



Fpced 

•hp, . NOi 



No. ' 'No. XF4 Pi 



Data 



12 



3Sa 



75 



■r*~ 



2CO0000 



• mo: 



ModScatiow can also be made to ^siing «iiries Tins is done by flm Reeling ihc entry in the Lit box, as shown 
below. 



Debate Size! iDcUif^l - SQL Scrvci 5 



■ No . J** 



v*cfw . . . 
Ho . Wo 
Coi* fctga ..factor 



Ouscetcd Index Hj 



8<*7mI)hiI 



Ma fta Na No J™ 
Calx ■ Byte* ' Col» Pocw 



1*' 
01- 
Row? 



No. 5w«p 
B'Ttee Space 1 
.U*Or (MB) 




This causes the cniry to be displayed m The fir* lme of uv enabled text boxes. After modifications arc made as 
necessary in the text boxes, ihe user clicks Resubmit 10 make xhe list box entry change and to perform the 
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necessary recalculations Siting Delete wiU c.a* the U*l box entry To be dekud, note mat u you arc 
j^ur.g the >.fom*iu>n fcr a ubk, iter, the ^responding *des n also d.lct.-d Select** tlrtr »iil 

cause the text oo*es to Uear and to Jc-*eteci ihe list box entry 

The output from each entry proves the following information. 

♦ The nrw* storage requirement for each table and each index 

• The number of B-T*ee l^eis associaieo *un each index. *I h*s n the number of pages tSQL S«*ei ) or bloclcs 
(Oracle) that must be read from the disk anavor memoiy (cache) in order to access the nrst item 01 dai» 

Additionally, ihe box in the lower right comer provide summary information about the mass storage 
requirements. Note tlut this summary uUormution is m the same lormat as thai iur the Estimated case. 

Selecting me Parameters button wiU open me same dialog as the one shown tor The Estimured case. Selecting 
Save and Continue or Cancel will unload the rorm If Cancel i> selected, the mformation m the form is cleared 
If Save hiuI Continue *s selected, the user is then solicited to *ive the results to a workbook having the same 
format as the template Mm Storage Estimate Detailcd.xll. 

Note also that selecting Save and Continue keeps the sizing information in the suer database so that in a 
subsequent suing, dunng the same sizcr session, this information is loaded into the form. This capability allows 
the user to switch from a draiied si2i»S wr one DBMS to a detailed or estimated *i2m& tor uV wne or drferenr 
DBMS. Similarly, the user can switch from an estimated Sizing to an estimated sizing tor the same or diflerem 
DBMS, however switching from olimateo; to deUilea with the same information is not possible 

3,4 Using the NT Sizer 

Currently, the Enterprise Sizer for Windows NT Applications estimates configuration requirements for OLTP 
workJoaas A TPC-C workload may be selected, or ihe user may define his own. For the TPC-C workloads, one 
may also compare trie result^ l P™ c estimates to those of existing systems. 

3 4,1 TPC-C Workloads 

To size a TPC-C workload, select OLTP System Sizing TPCC W.irUuad from the Sjzer M«nu, The dialog 
shown below is men displayed 
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IP 



O, am 



BSEE 




■ w^«i NT 4 0 



pass line Sy»wm ' 1 1 



j Alio* J.9Q00Pro4 evt* 



fcpi&iprise server T^g^T System 
(Wmd^a NT 4.0 OS SO- Sarvar 7 0 QBMSj 



200 * " L 1U72 



28 



p Input Dqio ' - — 7 

; % TPsi. • • 



QS/2 



3 



80' 



uuco 
5>0 





" 4 , 


EltOfiVrO CM UUiWOft % 


.77 




4096''. 






p<o otU«ajt5x4p0i|c;<l . 


113* 







The top naif of the dialog provides ihe irtfbrmation from the TPC-C Comparator 10 allow you a basis or baseline to 
which you can compare your projected target system esiunat« The lower icrt quadrant of the dialog allows you 10 
select the target system and 10 specify as performance duractenstics 

Estimated and measured TPC-C performance data is available for NT servers running th*r SQL Server 7.0 DBMS 
on the more recent and future systems; the* systems include the XR/6* with up to 12 processors, the QS/2 with up 
to 4 Xeon processors, and the to-be-announced QS/2 follow-on (FO) which will be ofTcrcd with conuguranons up 
to S processor*. The "target" system* for sizing purposes comprise these systems Older systems are not included 
in the set of target systems. 

for the target system to be sized, you must specify ihe following as indicated m the lower left quadrant of The 
dialog 

• The specific server from the choices of XR/6, QS/2, and QS/2 f O 

• Maximum processor utilization 

• tpmC requirement 

The maximum processor utuiiation is the processor uldizalion JeveJ thai you do not wish to exceed wuh the 
specified workload on tne proposed system Specifying a maximum of 1 00°/o i& not recommended, as response 
tunes degrade a; the processor utilization approaches 100%, and it also provide no room for growth. Specifying a 
value too low will provide configuration requirements that tar exceed tne input requirements If you do not have a 
processor utilization number in rrund, use 80-85% as this *il! provide a reasonable estimate with a safety margin 

Since this type of sizing J based on a TPC-C workload, you must also specify the tpmC requirement. If you do not 
know what tpmC value to use, start with a baseline system and increase or decrease ihe tpmC value accordingly 
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Once the KXUte and target system character^, have be<m seiccte a, cUck The Calculate burton. Resutts of the 
cuiwubtioro arc shown *r. the lo*.-r ngh: qu*drsnc or iiaiog 

For ^rnpk. uiite U*to 5 above, the Unisys QS/2 server w,ttt ihe Xcon4ijQ Mhz processor 6 being coirjpared to 
the Acer 4 way >ystcm with ihe 20U Mhz prucc>;or The tpmC requirement was input as 14000 on the QV2 
server with a requirement thai the processor utilisation not exceed 80%. Thw results in n configuration requiring 4 
processors thai wUi operate at 77% unii2aiion on the avenge Further, lbs system proves 26% more throughput 



processoi 
than the baseline, 
respectively 



Al>o >hown are the ^^it^ processor ana memory requirements of 4096 MB wid 97S G8. 



Note thai when you enter or change a tpmC v«lue, the corresponding value for Effective TPS chants 
automatically. Thii number represent* the total number of transactions pt? ncond that could be reaped tor the 
Largct ^icm with the Specified tpmC value The tpmC value represents iran sue lions per minute tor TPC-C N 
Order transactions, where New Order transactions represent approximately 45% of the total transaction workload 



3.4.2 User Defined Workloads 

Tins section will show you how to use tne Stzer to estimate system configuration requirements for a user-defined 
OLTP workload It wiU guide you through the steps required to detmc the database and the «tppl.cation workload 
characteristics 

3.4.2.1 Previous vs. New Sizing 

Select OLTP System Sizing. U»c-r Defined Workload irom the Sixer Menu to sjz* a user-defined OLTP 
workload You arc then presented with the INew Sizing options window shown below. You have the option of 
performing a totally new sizing or continuing from a sizing which was previously saved to an Excel workbook 
Whether you select New or From a previous >mn& you will be lead through a ihree step process wruch will 
produce a system configuration est*maic- 

I f you -select a previous JiZing, you will be queried tor the workbook name via the standard EaccI Open File dtflog 
We note that if you Select a file nut previously saved vi* a sizing, Or altered swev it was saved as sizuig results, the 
sizer does not necessarily recognize this; conscqueniiy, the results are unpredictable The workbook selected must 
have the same formatied worksheets us those in the template UserBk xlt 



New Siting 



6fc | Cancel \ 
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3,4.2.2 Hardware Selection 

The mam a^g from wh*:h the rnuit*-step *ziug process fcncnoiu is shoun bcLnv Due first Select u* iysu-m 
type »na the deseed backbone LAN speed. The various system* irom which to select arc the totlo*tna 

• XR/6 with 200 Mh* Pentium Pro processor 

• QS/2 a iin 400 Mhz Xeon processor 

• QS/2 with 45U Mh2 Xeon proccjsor 

• QS/2 foUow-on (,FO) with 400 Mhz Xcon processor 

• QS/2 f O with 450 Mh2 processor 

A corresponding maximum processor uiihzstion is also specified. 

We note mat some of these systems ore not as yet available, however, there a available data from wnicn we can 
estimate system requirements Thus, this provides some predienvc capability for our future systems. 

The various LaN speeds from which we can select are the following 
10 Mbit Ethernet 
IU Mbit Switched Ethernet 
100 Mbit Ethernet 
100 Mbu Switched Ethernet 
I Gbu Switched Ethernet 
Best fit 

Selecting Best Fit allows the Sizcr to determine the smallest LaN speed that will satisfy the expected LAN traffic 
at or below an optimal, maximum utilization The optimal utilization v> dynamically entered and displayed with 
the Network Interface Card maximum utilization whenever the corresporiding LAN speed is selected 
Additionally, this value can be overridden by the user, for example, selecting a 100 Mb* LaN speed, the 
rn^imutn, Optimal utilization is considered to be aboui 35% whKh is entered as the Network Interface Card 
utilization, the user can then optionally override this value u*ing the corresponding spinner. 



Copyright 



Unisys Corporation 



NT Performance Services 



PAGE49/67 * RCVD AT 4/23/2004 12:17:45 PM [Eastern Daylight Time]* 8VR:USPT0€FXRF-1/1 * DNIS:8729306 * C8ID: * DURATION (mm-ss):17-20 



APR-23-04 10:32 FROW-CROMPTON SEAGER TUFTE LLC 



T-699 P. 50/67 F- 



A-24 Appendix A Um>y > gni«pr»c NT Sucr Dearnpnon ana User Guide 



|OLTP Uici Dcfmed Wuikload 






Clicftt. jycur Client's iNdmo 


rlardw$re Osta ■ : " "•...-..*,. 


Processor .7 ypo • piqgjrlwaiSWW 


MM 




• ■ paiatahe IAN Spe$# [lO Mfct Ethernet 






' : (viaximum ucrftfatar*, > ■ . " ■ " ; " 
*. .processor , 


$i 




rework lnterf«c^C^r4 • _ 35 : 






• •: ' / " / 






j; (? step I; iEsqioece Has* Storage Res^OTebts-' 










...r ;! ' 






r .": • " 


Perform Fgnctioo 1 ■ Refrrfrntottenu J 


Jnstrgcaons | 





Having selected the hardware, the next two steps are to estimate mass storage requirements and define the 
applrcauon ana workload Select mg the hardware and these two steps can be done in an, order To estimate mass 
stora B e requuements, sek-ct the radio buuon corresponding lo Step 1. and chek the ^rfom Function button. 

3.4.2.3 Estimate Mass Storage Requirements 

The process to estimate mass storage requirements was described in Section 3 3 The process described in that 
section is identical to this portion oi'the system sizing process. 

Selecting Step 2, we can now define the application and US workload 

3.4.2.4 Define OLTP Application and Workload 

The user is taken to a worksheet from which he performs a senes of steps to define the application and the 
workload A transaction consists of a series of SQL statements surrounded by a BEGIN TRANSACTION and a 
COMMIT. 

It you are conducting a new sizing, you will be presented w.th a blank worksheet mat looks uke the one shown 
below You mu 3 t use the Workload menu options to define the number and content ol the transactions. This 
process U described in the following sections 
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| Txn Nc 



Workload DefinWon 

Txn Name I Txn/Sec 1% of Totall 



Description [ Status ~~| 



If you arc using a previous sizing, tbr worksheet will already com** inc workload d.-iinition as defined during ill* 
last sizing 

3 4 2.4.1 Workload Definition Process 

A worksheet, shown below, ,s processed u*ug the Workload menu wfoch consuls of the following five Hans used 
to define thtf application and the workload. 



Vltna Item 
Instructions 

Ada Transactions 
Delete Transactions 
Transaction Composition 
Return 



Description 

Provides a set of crnUne instructions to guide you through the workload definition 
phase. 

Adds the specified number of transactions to the apphcahon. 
Delete* In* specified transaction irom the application. 
Allows you to define SQL statements for a specified transaction 
Return to the three step sizing process mam menu 



A recommended sequence is the following 

» Specify him many unique transaction* comprise the application: From the '"Workload" menu, selecting 
~A4d Transactions" will allow you to add a user supplied number of transactions to the application. The 
added transactions are highlighted v*a shading. 

» Genetically identify each transaction by name; Fill in me transaction name column, and provide a short 
Oescnpuon, if desirea 

» Specify each transaction's load on the system: Fill in the expected rate in the transaction per second (TPS) 
column. 

► Specify each transaction's composition: SQL insert*, deletes, updates, selects: This is done via a 
subsequent dialog as a result of ^electing the Transaction composition button. This process is described m 
detail in Section 3 4 2 4 2. 



Workload Definition 



Txn No. [ Txn Name 

1 New Order 

2 Payment 

3 Add Publisher 

4 Delivery 

5 Delete Stores 



Txn/Sec |* of Total | 

35 26 9% 



Description 



35 
\0 
35 
15 



26.9% 
7.7% 
26 9% 
11 5% 



| Status 

Defined 
Defined 
Defined 
Defined 
Defined 



Totals 



130 100.0% 



This process is repeated until all of the transactions have been defined. Note that you can both add and delete 
transactions during in* phase, thus allowing you to tunher modify the *ppLc:«iaa ana ^ortload definition Select 
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me "Instruction," menuitem from the Workload menu tor extra help on completing me infonnation m tms 
3.4.2.4.2 Composition of OlTP Transaction 

Recall Then each transacuon can con^ of several SQL*. To activate The transactor; composed dialog shown 
bdo* tuettbgiiL a transaction u the worksheet and the* sekcr the Transaction Completion menuitem rrom tiw 
VVorkiu^d menu. In this dalog wc can now >pcciry the various type* of SQL* comprising a given transaction We 
can add an Insert, Delete, Update, or Select SQL by electing a radio button in the Add a SQL group Selecting 
one of the four SQL type* causes a corresponding menu to he displayed in the Edit SQL Parameters group 
located in the lower naif of the dialog; each of these menus is also shown m the dialog below. A default SQL 
Name tf also entered with its suffa randomly generated to guarantee uniqueness You can use the generated name 
or iughJight it and enter your own name for the selected SQL statement 

Choosing an insert. Delete, or Update command wiU highlighi the corresponding Number of SQL* item Use the 
spinner to specify the number of Insert or Delete SQLs, or the number of record* Updated. 

For the Select statement, use the highlighted spmner to specify whether u *s a smgle table Select, or a nested join 
trom cither two ur three tables In ail cases, the assumption x> that the Selects arc indexed, which is consistent 
with OLTP applications For all Select cases, the Selectivity Criteria must also be completed, for a Select from a 
single tabje, the selectivity refers to the number of rows selected from the table For » two-table join, the selectivity 
refers to the number of rows selected from the outer, or left, table, the inner table sejectrvity i* assumed to be an 
average of four for each row selected from the outer table For a inree-tabU: join, the selectivity is equal to the 
number of valatrs m the WHERE clause that pertain to the outer table For further clarification on how each of the 
select ca*cs may be appLed in a specdk OLTP application, click the corresponding Show the SQL button and 
refer also to section 4. 

Additionally, for tne Seject statement, the number of columns and aggregates per row returned are requested 
These values together with the number of rows returned are used to estimate the amount of traffic on the LAN per 
SQL and transaction. The number of columns per row are not currently used to calculate processor usage. 

For each SQL added, you must save the changes by clicking the Commit Changes button. This action causes the 
newly created SQL to be added to the Current SQLs ust box. You may also muduy your definition of^ch SQL by 
selecting the SQL from tne list box. Tins causes us definition to be highlighted m the Edit SQL group Upon 
completion of editing, commit the changes 
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Once you have defined this transaction, select Rrfurn to Previous DUlog. This takes you back to it* worksheet 
where you can select anotner transaction for further definition. A* noted previously, you can always return 10 this 
dialog tor further definition of a selected transaci,on. Continue this process until all transaction* are defined 

3.4.2.5 Estimate Confi9uration Requirements 

Once aU of the transactions have been defined as in secuon 3.2.2 2, wc now have enough data io eslunate tbe 
configuration requirements. Select the radio bullon for Sup 3 and click Perform Function NoLe that the Slatu* 
box must be chccKed for both step* 1 and 2 in order to pruceea with the Uurd step. 
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«taiM«< tlx coafi*mitionr.«,u«cme!U An example ot ih* format of U» r«u«s .t untt» 
* lap* rcquuemer/., ate st^r. ab^ e the ho^JBil tor. The Hen* beto* to bar sr; ca~uUwa 



Trie sizer now 

k;:ou*fls d*awg. L^pa rcquu 
b/ the SiZuf 



Enterprise 5e*vef OLT P Sizing Bfc**j*s 



Sysietri'Regwfgfnen^ 



? 



workload 

P§tat?dS& Software . 

System.. 

Processor., 



OLTP User Pef m*d 
SQL Server 6.5 . 
UniS)f*Q5/2 . . 
4QQ tfte *eon 

130 . : : .; 
85 



Cowvurvc^tioni R^quir^ ejnent . 

^ ■'■ 



'.78.5'. ! 
: ;'W t MWt Ethernet ' 



The CPU Requirement indicates the number of processors required to suppou the defined workload, the 
processors are of the type specified by ine System field. The Effective CPU Ulilizaliun is the estimated average 
total processor utilization for the specified *orfcload Trie Memory Requirement is given in megabytes (MB) 
The IVW Storage Requirement, given m gigabytes (GB), * the total amount of disk space required to support the 
given application, this includes following: 
Formatted database Si2c 

Windows NT operating system, the DBMS, and application file* 
DBMS system tables 
Saatch and sort space 
Transaction log file 
Paging file 
Growth 
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•i l* type of eihcmct card squired to support (tati workload * mdinfcd as well as ihe expects amuum of LAN 

Tnc buiu*s at the bottom of u* oiaUg p,o„4 C you several option: Dick Mod,* ^"^^^ ^ 
the sains m.m nvnu. » tK » >*u can make cronges u. the da.abase * « transact ^^"J* 
then have me Sizer regulate tl* system configuration requirement The current rsuB* *«0 not be saved 

3.4.2.6 Saving Results 

Ttie Oetailed Rmillt button wll save the sizm* result* onto ihc corresponding workiheets used ic the 
UserBlof.xl* workftuoic The u«r * then prompted to save the resubrng workbook to a*. Ihe rame> and 
contents of the resulting worksheets arc listed m the table below. A sample of each or the results worksheet , * 

provided in Ihc rcmaaung sections 





Contents 


Mass Storage Siting - Suntfnary 


Summarizes ihc mass storage si2mg. include* input parameters un a database 
&asis, summary output data, and the additional parameters used to maice (he 
calculai tons __ — _ 


M;wi Storage; Sizing - Details 


If a detailed sizing was done, tficn ilus worksheet contains tne per tabic details 
entered, via the ma a s storage dialog _ 


OLTP Input - Workload 


Contains trie defined transaction workload 


OLTP Input • Transactions 


Contauis ihc defined transaction composition for each transaction. 


OLTP St*ng Results 


Overall results of the sizing. 


OLTP CPU Load 


Bar chart depicting relative CPU utilization for each transaction in the mix. 


Coniiti Load 


Bar chart showing relative usage of the etheraet interface card for eath 
transaction 


Capacities - CPU 


Chart shoeing estimated peak transaction rates lor multi-processor 



The Return w Menu button wul return you to the Sizer "home page" If you press ibis button without ha^ng 
exercised tne Detailed Results option, the Sizer will not retain the sizing just completed 

3 4 2 61 Worksheet Resulis: Mass Storage Sizing 

The estimated mass storage requirements are placed in one or two worksheets, depending on the type of mass 
storage sizing conducted If the mass storage sizing was of the Estimated type, then the input parameters and 
result* are placed in a worksheet called Mass Storage Sizing - Summary If the mass storage sang was of the 
Detailed type, then the input parameters and results are placed m both the Mass Storage Smug - Summary and 
Mass Storage Sizing - Detatb worksheets. 

Fur both the Estimated and Detailed types, the Mass Storage Sizing - Summary worksheet has the format shown 
in the "Mass Storage Sizing Summary" table shown below. The information includes the six mput parameters 
specified for the Estimated case, the summary mass stores' requirements, and the additional sets of parameters 
required to make the calculations. For a Detailed case the su input parameters »re weighted averages of the data 
supplied to the deiailed sizing Note thai Hl: mass storage estunaies exclude page file sae This is because the 
results contained here were calculated dunng the daiabase sizing portion of the exercise, and paging hie 
requirements arc based on total memory requirements Total memory size was not known until the final System 
cunfigiiratiOn estimate was completed. 
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Mass Storage Sizing Summary 

SQi Server 8 J 
(Based on Detailed Database rnfoimation) 

Summarv of input Daw 


Value 


Description • m , ^ 

Nurpber of Tables' 

TmalAmownt of D^a t G3 

Average Number. of Columns/Row 

Average Row Size; Byt^s 

Partem Variable Length Columns. ' • • . 

Averaqe StZB of Var. Un^ih Columns. Bytes — — : _ 


11 
5507 
58 
81 

...23 
*..' -60 


Mass Storage Estimates 


Value 


Pescripiion _ 

Database Size. GB 

Appiicatiori ^/ici OS Space; GB . 

Sysieno Tables; G0 •. ->- <v .": 

Scratch and sort Space. . . " -. : 

Grtfvyttr . ' "■ 

Lbcj Files A ■ ■*■'■' 1_ — - : 


• ' 41 34 
■ ■1 
< 0-1 
. 14.44 
10.31 
: v 1Q 31 
77 A 


Tpt^lMas^Stpraqe'Reciuiieinnent — u — . 

pxctUQcs page tub 

. Assumptions Used in Calculations 


r f -*t 

- : Value 


■ v Description . 
PageSize, Non-setiafcle • : ■ • • "' '_ ' : \ ' 


■" 2048 
" T- T95 


Ml Factor • - : — / ' - 

Log File Spaceijiercent of formatted datable size, inciutfirw}.rnae*es • 


.■ 25 


Temeorarv Space: percent of formatted daiabase si2e. including indexes 


' 35 

" '■ , 1 


QS and application software. GB ' / ^ ' • — r1 — ^ — 
System databases :GB~ •'- * — ^ — <■„;„' 


al 


F*er cent growth in database — : 




Paoefiie space; per cent of memwf size . • i . - 


.. . no 
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For itK Ucuiu-d case, the tti» Storage Sttmg - Details ft arksh - has t!u format ilw wn m it* yDaraba* 
Siausticj by Tabic" tabic below 7ru> hJU ihe sam* lofonnauon as ihai siven m ihe aeiaUcd sizing lurm 



Datafca?* Statistics? t>y Tab* 



Cofmniwc 



;V»rCtar: 



Fill 



of Rows 



Unvote 



abhors 

onptoyoa . 
vrfip|Qy« 

jpds :. 

publishers 
piipiisners 

• &ai66 ■ 

* florae ■ 
•«iQris. 

•' *Jara« .■ 

ticntkfftpr 
t**= '.. 
lixlas- 
'life* 



0 ' : 0 60 ' ■ J * - ' 

p!!*- 6' " 3 5Q .; .2 / 95 . « 3.000. 00G 

today 1. ' :1 ■ 50 ■ J3S ■ . ' . 

,p»w " 3. ♦ ; ' ■■'•'9 s : iwjwojw 

Clit&terei) ind»« i . • 2 B £ "■ * 55 - ''.L'-a*'^ 

puswMlfKiwi'l : "'4 . .0* • '0 ■ ■ ■/ S X^i^' 

Psra 2 . ■• 5 .-SO" -3- 95- SiXJO.OOO 

Cfcswd toe?* 1 4/. ' P ' . 0 • '95 

(ndQK ■ D * *° 1 95 " . 

t}^. 4 18 J .0 • 95 - WWflOO 

ttyi. . -4 •■■.30- 3? 2' S5 2l.O0p.QPO 

^oL^l^M™C^w<ftf We* 1 '4 20-.. ' 1 §5 ' ■ ■' w „ • 

.. . p^* 3 . U 80 . - ,3 96 ■ 8.000(400 

Cfus^refl ***** 1 . * - 4 , 0 • -.fl . * ; « 35" - ' ; * 

fti*** •. " . 0 . 0 ■' 40 -.1 •" ■ ; . 

pkii •' -4. & . ."ft ■ -^JflMW 

Cluswri<lfl>4w 2, ■ -.17* P -0. • ■ "35" 

; -B . ■ .. . . 5a, 200 ? .'. 9P iapao.ooc 

CkJ««r4illode* 1* • 6 . Q O .95 . ' " _ 

Mt-i ;•. ,o • q. ■•: 80 ' r ■ 95 • ( 



563,eia ■ 

2.150.D&Q 

1,544.541 

^JW3 . 
5^»0 POO 

5C0JQQD • 
2^94 
Z»^3V . 
324/U 

?4^00' 

173.223 
324 £76 

3.9* ■ 
pjQOQ.OOQ 
35£69 . 



5. 
7 



5,233 78 

1.973 88 
J?755 ' 
4 ,403 2D 

33U * 
?,^22 

IS*. ■ 

1.024,00 

4? 

470 3& 

1.4§303 

25 QB . 
768 

3£2,7| . 
.654^4 : 
7.92 

T2W0D 
■ 71* 
.1^5840 
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3 4 2 6 2 Worksheet Results: OlTP input - Workload 

The worker OLTP Input - WorUcmd is crated dur^ Siep 2 of a* sizing precox Ic conrnns tt* 
transaction names and m , and aJso a description frr **h one The Status column on the right *nd^ie> thai tt* 
transaction content was defined during the second step 



Workload Definition 



Txrt No. | Txn Name 

1 New Order 

2 Payment 

3 Add Publisher 

4 Delivery 

5 Delete Stores 



Totals 



Txn/Sec 
35 
35 
1Q 
35 
15 



130 



% of Total 

26 9% 
259% 
7 7% 
26.9% 
115% 



100 0% 

' U 'l J, J . 



Description 



] Status 

Defined 
Defined 
Defined 
Defined 
Defined 



3.4.2.6.3 Results Worksheet: OLTP Input - Transactions 

The worksheet OLTP Inpul - Transactions shows the composition of each transaction as defined during Si<rp 2 of 
the *i2ing. 



Transacgprr Composition 



T*n Ho- SQIWQ 









V 


' \\ 


' -2. 


v - 


3 




'A 




■ . 5;' 


' 1- • 


.e. 


v '•■ 


7 


1 


.8 




9 


p * v 




.5.-. 


1 


"'5 


•2- 



SQL Kama 



T*ri 



Eetecflvfo Columns 



Legend: 



iSeljpiHricj 
';5Q{jnMit: ' 



SeK£Tat>f§s 

.Update 
> tosert ■ 
Insert 
; SeMTWW. 
S«H Tahfe 

SePtTafcte 



1 
I 

V 

1 ; 

3'. 
1 
1 
) 

.3 



2 

3". 



Ins en 


n 


t 


Delete 


n 


4 


update 


1 


n 


Set - 1 Tapifi 
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n 


Sei - 2 Tames 
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n 


5el - 3 Tables 
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3 4 2 6 4 Results Worksheet: OLTP Sizing Results 

report dialog NVnen inc data ss in workihect format, a can * prmtea «* >tandard Excel prying opi.ow 



Enterprise sewrSi^^ 



' y i — n 

Workload 


OLTP the, Defined 


Database Software 


..SQL Server 6.5 




.'Unisys GS>2 


Proeessar 


4QQMtaXeon 


Txn/Sec Requwremem , 




Max; CPU Motion. % 


85 • 


CPUReqiWBmeitt 


■•■ 2 ••• 


Effective CPU Utilizatfon, * 


■: : 46 -:V "_ 


Memory Requirement MB 


• ' • • ; - 1024 - > 


Mass Storage Requirement. GB , 


— - ::' . 78;5 • 


Communications Requirement - <: 


JtQMbit Etnernei . 


Communications^ Birtesfcec — 


- .393798 • 


Communications Utilization 56 : 


. 31 ■ 
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3 4 2 6 5 Results Worksheet: OLTP CPU Load 

Tne bar cnan m the OLTP CPU Load ^orksiwec shuvs wru» proportion of ihe CPU ioaa tf attributed to cacn 
transaction In the s*mpte chart shown abo.c, transaction i account* for approximately 20% of tte wul worKIoad. 
transaction 2 account for 70%, and transaction 3 is apprvxjnarely 10% 



10Q% i — 



•o 80% 
o 

^ 60% 



^ 40% 

O 

£ 20% 



0% 



Relative CPU Load 



3 4 
Transaction No. 
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3 4 2 6 6 Results WorKsneet. Comm Load 

1 h* bar clan in ibc C u mm UatJ *ort*eei snow? »rm proportion out* vomnmnicanorw low is Kinbuirf w 
cu t h tookum In the »mple clan mo wn a&ovs, over 90% oi <he load is atubui.* to cruwuftM 2. 

I 



100% i 



(9 

e 

^ 60% 



1 40% 



°- 20% 
0% 



Comm Load 



3 4 
Transaction No. 
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3 4.2.6.7 Results Worksheet Capacities - CPU 

The Capacities - CPU *^ric>heet contain* j ubie sh^vjig the estimated p<ak transaction rale that cjn be 
achieved for each processor configuration based on the ddined application workload 

The sample table shown beluw contains the estimates fur The same Sizing as used in pre^us examples It Shows 
that a maximum 243 transactions/sec could be achieved on » Single proctor system running the specified 
application workload 7hc original soing estimate showed thai the specified iramjcuon rate oi 3 1/sec could be 
atluevea on » single processor system *ith an crtecuvc CPU utilization of 13% 



^sfimm^cl Enterprise Server Capacities. 

Qiehi; Your Client^ Narpe 



Estimated Peak Transaction Rate ffr»ns*ftoife«ecl 
- No. Processors 1 Capaciiy@1Q0% CPU 



320 



♦16 





OLTP User. Defined 


[Database Software 


. .' ■■ SQL Server 6:5 . : : . 


System ' : "'■ 


'Uriisys'iaaa- ■ 


Processor r: > , 




Txn/Sec Requirement 





4. Measurement Basis for User Defined Workloads 

Several measurements *ere taken to obuin processor timings and 10 counts for various SQL types which were 
selected b«sed on their generic relevance to an OLTP application environment. Each of the generic SQLs are 
described m the following Mictions along with citing example business case* Mrhcrc applicable. 

4 A Selects 

Three Select examples were used' single table, and two and three table nested joins Format i"v>r each example 

• A generic SQL. Wtiere applicable for the nested joins, the lowest table number represents the Outer table, and 
the highest, thxr inner table. 

• A description of the key*/ indexes 

• Access method used by the RDBMS 

• The selectivity foamed on the results of the measurements 
t Applicable business case examples 
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Tjrte cases art- aa. follows 

• Single table selrcb 

SELECT i] All b 
FROM 1 1 

WHERE i J. a m ,vn) 
ORDER BYll.b 

Index description 
SQL Server 

PRIMARY. CLUSTERED KEY 
U.b,c 

NON-CLUSTERED INDEX, 
ll.a 

Access memoov via tl a 

Example Business Cases* 

Fmd now many orckrs for a given day and the products sold. 
Find number of customers in a given area. 



♦ Two table join 

SELECT il .a, t2.a, t2 b» i2 c 

FROM tl,t2 

WHERE 

tl a IN (vl, ... , vnj AND 

i2.a-tl.a 
CROUP BY tl.i*, t2b,t2c 
ORDER BYtla,t2.e, t2.b 

Index description: 
SQL Server 

PRIMARY, CLUSTERED KEY 
tl.a 
t2 a, b 

Access method" 

tl is outer table 

1 1 is accessed via cluster Key t 1 .a 
t2 is accessed via cluster key i2.a,b 

Selectivity. 

For each row selected from 1 1 , an average of four rows are selected from t2 The selectivity specified 
m the si2er is the number of rows selected from 1 1 

Example Business Cases: 

Find all the suppliers that supply a specific product to determine the best price. There would be on the 
average four suppliers per product. 

Fmd all ihc airlines that fly to a certain city and determine the best price. 
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Three uDle join 

SELECT il b,i3.b,il a 
FROM il, r2. 1 3 
WHERE 

t2.b - xyT AND 

t2a = tl.c AND 

i3a = U.« AND 
Tl b ui(vl f . f vn) 
ORDER BY t3b,tl.b 

lnde\ dcscrtption- 
SQL Server 

PRIMARY, CLUSTERED KEY 
tha 
i2-a 
i3. a, c 

NON-CLUSTERED INDEX 
xJ a,b 

Access method. 

Nested Table order (outer to inner) tl, i2, t3 
il 1$ accessed via non-dustered index i l a ,b 
{2 is accessed via primary, clustered key t2a 
t3 is accessed via primary, clustered lecy x3 a 

Selectivity c _ 
For each value of tl b (sec the where clause), approximately 5 rows mil match the criterion. Hv 
each row selected from tl, a row in t2 is selected 20% of the rune, for each row selected lrom 12 an 
avcregc of 3.9 rows are selected from i3. The selectivity specified for the sizcr is the number of 
values i\ b specified in cne whae clause 

Example Business Cases: 

f ind the length uf time required to complete customer orders in a given market segment. 
Find the actual arrival times compared to the scheduled arrival times of flights to a given cay. 



Note Using the first example above, the measurement would insist of determining the status of orders placed 
on certain dates torn a selected segment of the customer popuLawn. For the daiabase^used m the 
measurements, 
approximate!: 
orders of a specific kind. 



lates torn a selected segment of the customer population, ror ine oawwuc u^u m U . E 

nts the customer segment chosen places about 20% of all of the orders, and each order consists of 

ely 4 items on the average. In the sizer, the selectivity requested is equivalent to the number of 



4.2 insert 

Each transaction consisted of 10 inserts and was followed by one cornmit. A measurement consisted of 100 
transactions. 

4.3 Update 

Each transaction consisted of 11) updates and was rblio wed by one commit. A measurement consisted of 1 00 
transactions 
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4.4 Delete 

Each transaction consisted of U> aekres Jiid was fclMwea £>y one „\uwti:c A measurement, ^Oidisica ut UK, 
iransactions 

5. Methodology 

The go.il in the siwr'* de^ ana aewlopniem has been io provide a user friendly sottw:ire U»ol that wdl tacUiuic 
assisting the customer in uctermming an optimal s»iem cunfiguiat.on Thai will meet tne cu^omcr's application 
and workload needs This siZcr is focused On determining system requirements for customer application* that will 
run on the Unisys Enterprise Servers, using ihe Microvolt Window* NT operating system. 

The NT suer was first developed as a means to quickly estimate server scalability for the TPC-C benchmark 
AOdca to that capability was the ability to quickly compare TPC-C and TPC-D measurement results across 
vendors. This version albws the user to define a database, OLTP application, and workload which are u$ca to 
estimate configuration requirements for NT Severs and for applications that use the SQL Server or the Oracle 
DBMS. The Si2er's capabilities wit! increase wuhcach new version 

A major focus of activity in a development uf this type of tool *s ih* defining and conducting of certaoi key 
measurements wnose results lend themselves well to estimating, i e , predicting, the resource usage, and 
consequently, the resource requirement, for specified applications. This section discusses not only the nature of 
these measurements but also the application of these measurements to tne prediction methods wtibm the sizcr. 
Discussion is scoped to the stZer's current capability, f PC-C and user defined OLTP workloads 

5.1 TPC*C Workloads 

For a TPC-C workload, the intent is to delenrune the number of processors and amount of memory and mass 
siorage required iu support ihe transaction rate where the database sue grows witn the transaction rate 

f he estimates were taken from TPC-C benchmark measurement results obtained from the Mission Vicjo 
pcrfurmancc lab in addition to estimates based on additional measurements. The additional configuration values 
ww-re obtained via curw fining and pr*or knowledge of the behavior of SMP systems 

5.2 OLTP User Defined Workloads 

Each transaction in an OLTP application consists of some mix of SQL inserts, deletes, updates, and selects 
However, it is assumed that any query, i.e., SQL select must be of short duration to satisfy the business requirement 
of quick response times Thus, each select to a single table or to a group of table; (nested jomj should be via 
indexed access. Accordingly, three generic, indexed select statements were chosen to represent scope of queries m 
an OLTP environment This sample is shown together with example business cases in section 4. 

The measurements for these examples were taken on an Enterprise Server. 4 processor, 200 MH2 system with I 
GB memury in a chem/server computing environment Additional measurements were conducted on the Aquanta 
XR/6 and the QS/2 systems The resource measurements were of the server only in processing the request. We 
note that the equipment provided at the network and the client can significantly affect performance, however, the 
scope of the measurements was on the server only. Impact of the client workstation on performance is highly 
dependent on the equipment used and was not considered for these measurements Calculations for network traffic 
were based on assumptions about the oata traffic generated from each SQL. 

The database used for the measurements was tuned, via indexing, etc., to run the candidate OLTP type SQLs Two 
database sizes, 1U0 MB and 1 GB, were used for the purpose of verifying measurement results and methodology. 
For each measurement, the primary results used in developing parameter relationships were: processor usage, SQL 
logical 10s r SQL scans, and select ivity (for the queries; 
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For The SQL elects, several selectivity ca>e> were run ui o/der to leierminc a relationship between resource u> 
<tnd selectivity. Also, each SQL was subjected to the SQL server "Show Plan", result ol $\\ow Plan were then 
cumparw J for similar SQLs ensure mat simiUr SQL* were always run in the same manner 

For the ms*rt, dvlcU, and update rr*asui*rnent,, a sequence of 10 SQLs wa, executed before a Commit The t 
of a Commit was included m the data used For deletes, an average of 4 records were noted deleted per cklete 
SQL. Thus, the user of ine *izer must take This into consideration when defining the application and worlcioid. 

From these measurcmcnis we were able to determine parameter relationships *hich allow us to predict »stem 
resource usajje for similar SQLs defined by the user of the siZcr. 

The phenomenon of increased transaction semce time due to an SMP environment was also Iactored into the 
configuration estimates 
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